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REMARKS 

In view of the above amendments and the following remarks, reconsideration 
of the outstanding office action is respectfully requested. 

Claims 89-1 10, 112, and 149-153 are pending. Claim 89 has been amended 
and claims 1 1 1 and 148 have been canceled. Support for the amendments to claim 89 is 
found on page 7, lines 23-25; page 23, line 40 to page 24, line 2; and page 43, lines 22-24, 
No new matter has been added. 

The United States Patent and Trademark Office ("PTO") has taken the 
position that the pending claims of present application are not entitled to claim priority to 
U.S. Provisional Application Serial No. 60/01 3,359 ('"359 application"), filed February 9, 
1996, because the recited feature of "selecting multimer nucleotides with nucleotide 
sequences differing from each other by at least 2 nucleotides..." is not supported in the '359 
application. Applicants respectfully disagree. 

The '359 application is replete with teachings that multimer nucleotides (e.g. 
tetramers) having nucleotide sequences that differ from each other by at least 2 nucleotides 
are selected. See pg. 40, lines 24-28; pg. 41, lines 10-11; pg. 41, line 13 to pg. 42, line 1 ; pg. 
44, lines 19-21; and pg. 45, lines 32-34 of the '359 application. Therefore, the recited 
feature, "selecting multimer nucleotides with nucleotide sequences differing from each other 
by at least 2 nucleotides , . ." is fully supported by the disclosure of the '359 application. 

Because the '359 application more than adequately supports the pending 
claims, applicants respectfully submit that the present application is entitled to the benefit of 
the earlier filing date of the '359 application. 

Applicants submit that citation no. 1 listed under Non-Patent Literature on the 
IDS filed on November 8, 2007, ("Biocompare") was originally cited on a PTO-892 form by 
the PTO during the prosecution of related U.S. Patent Application Serial No. 10/272,152 on 
March 1 , 2007 (please see attached PTO-892 form and copy of reference as provided by the 
PTO). Neither the PTO-892 form nor the copy of the reference supplied by the PTO 
provided a date of first publication or availability. Therefore, applicants are unable to 
provide this publication information. Nevertheless, it is respectfully requested that the PTO 
consider this reference just like it was considered previously. 

The objection to claim 89 for missing the word "the" is respectfully traversed 
in view of the amendment above. 
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The rejection ofciairns 89-97, 109, 111-112, 148-151, and 153 under 35 
U.S.C. § 1 12 (first para.) for failure to comply with the written description requirement is 
respectfully traversed. 

The PTO asserts that claim 89 is drawn to a genus of multimer nucleotides that 
can be used to form a genus of capture oligonucleotides, and neither the specification nor the 
claims have demonstrated a common structure and/or function for the claimed genus of 
oligonucleotides. Applicants respectfully disagree. 

Firstly, claim 89 is drawn to a method of forming arrays of oligonucleotides 
rather than oligonucleotides per se. The claimed method further involves forming 
oligonucleotides on an array from one or more multimer units where the selected multimer 
units have nucleotide sequences that differ from each other by at least 2 nucleotides. 
Additionally, no two dimers in a multimer are complementary to each other and the multimers do 
not undergo self-pairing or hairpin formation. An example of assembling arrays using multimers 
(e.g. tetramers) that meet these criteria is provided in the present application starting at page 38, 
line 20. Of the 256 (4 4 ) possible ways in which four bases can be arranged as tetramers, 36 
tetramers meet the recited claim limitations (see Table 1 of the present application). The genus 
of capture oligonucleotides that are formed by the method of the present invention, therefore, 
are sufficiently described based on their selective multimer unit building block composition, 

Further, applicants submit that claim 89 has been amended to recite that each 
capture oligonucleotide formed from the plurality of the multimer nucleotides has greater than 
sixteen nucleotides and each capture oligonucleotide of the array differs in sequence from its 
adjacent capture oligonucleotide, when aligned to each other by at least 25% of the 
nucleotides. These additional limitations further defined and limit the genus of 
oligonucleotides formed using the method of the present invention. 

Therefore, because each capture oligonucleotide produced according to the 
method of the present invention is formed from a select, well-defined genus of multimer 
units, has greater than sixteen nucleotides, and differs in sequence from its adjacent capture 
oliogonucieotide, when aligned by at least 25% of the nucleotides, the requirements of 35 
U.S.C. § 1 12 (first para.) have been satisfied and this rejection should be withdrawn. 

The rejection ofciairns 89-97, 109, 111, 112, and 148-153 under 35 U.S.C. § 112 
(second para.) for indefiniteness is respectfully traversed. 

The PTO asserts that the limitation "selecting multimer nucleotides with 
nucleotide sequences differing from each other by at least 2 nucleotides, wherein no two dimers 
in the multimers are complementary to each other" is indefinite. Specifically, the PTO states that 
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where the muitimers are the tetrarners shown in Table 1 of the specification, some tetramers do 
not differ by at least two nucleotides. 

Applicants submit that the above recited phrase of claim 89 is not indefinite. The 
limitation explicitly recites that "multimer nucleotides with nucleotide sequences differing from 
each other by at least 2 nucleotides . . ." (emphasis added). As defined by the Oxford English 
Dictionary, "sequence" refers to "the order of the constituent nucleotides in a nucleic acid 
molecule or of the amino-acids in a polypeptide or protein molecule" (emphasis added) (see 
Oxford English Dictionary Online entry I, 2. c. for "sequence" attached hereto as Exhibit 1). 
Accordingly, the sequence of the constituent nucleotides of each tetramer in Table 1 , from 
amino to carboxy terminus, differs from the sequence of nucleotides in all other tetramers by 
at least 2 nucleotides as recited in claim 89. 

In view of the forgoing, applicants respectfully request that the rejection of 
claims 89-97, 109, 111,1 12, and 148-153 for indefiniteness be withdrawn. 

The rejection of claims 89-97, 109, 111-112, and 148-153 under 35 U.S.C. 
§ 1 03 for obviousness over U.S. Patent No. 5,5 1 0,270 to Fodor et al. ("Fodor") in view of 
U.S. Patent No. 5,474,796 to Brennan et al. ("Brennen") and U.S. Patent No. 5,594,121 to 
Froehler et al. ("Froehler") is respectfully traversed. 

Fodor relates to a method for synthesizing and screening polymers on a solid 
substrate. The method includes providing a substrate which may include linker molecules on 
its surface. On the substrate or a distal end of the linker molecules, a functional group with a 
protective group is provided. The protective group may be removed upon exposure to 
radiation, electric fields, electric currents, or other activators to expose the functional group. 
Using photolithographic methods, the protective group is removed in first selected regions 
and the substrate is contacted with a first monomer which reacts with the functional group. 
Thereafter, second selected regions are deprotected and exposed to a second monomer which 
reacts with the exposed functional group. These steps are repeated until the substrate 
includes desired polymers of desired lengths. Monomers may include amino acids, 
nucleotides, pentoses, and hexoses. 

Brennan relates to an apparatus and methods for making arrays having 
functionalized binding sites on a support surface and conducting oligonucleotide synthesis at 
such sites on the surface. Brennan further relates to a method of determining or confirming 
the nucleotide sequence of a target nucleic acid where the target nucleic acid is labeled and 
hybridized to oligonucleotides of known sequence bound to sites on the array plate. 
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Froehler discloses novel oligomers containing 7-deaza-7-substituted purines 
and related analogs that have enhanced ability for double-and triple-helix formation with 
single- or double-stranded target nucleic acid sequences. Such oligomer analog compositions 
can be used for diagnostic assays that employ methods where the oligomer or nucleic acid to 
be detected is covalently attached to a solid support. 

The PTO acknowledges that Fodor fails to teach attaching "multimer 
nucleotides" to the array surface where each multimer has a nucleotide sequence that differs 
from all other multimers by at least 2 nucleotides and where no two dimers in a multimer are 
complementary to each other. Fodor also fails to suggest that the multimers would not result in 
self-pairing or hairpin formation. However, the PTO asserts that Brennan and Froehler teach 
these limitations. Applicants respectfully disagree. 

Brennan teaches arrays of trimer and 10-mer oligonucleotides. Synthesis of these 
oligonucleotides is carried out such that each oligonucleotide element, moving in a 5' to 3' 
direction, is identical to the preceding oligonucleotide element in nucleotide sequence, except that 
the most 5' nucleotide is deleted and a new nucleotide is added at the 3' end (See col. 9, second 
full paragraph). Although the synthesis method of Brennan produces all permutations of a trimer 
or lG~mer sequence, Brennan fails to exclude the use of trimers or 10-mers which contain 
complementary dimers or which do not undergo self pairing or hairpin formation. In addition, 
Brennen fails to teach trimer or 10-mer capture oligonucleotides where each capture 
oligonucleotide of the array differs in sequence from its adjacent capture oligonucleotide, 
when aligned to each other by at least 25% of the nucleotides. In fact, following the method 
of oligonucleotide synthesis taught by Brennen, each "oligonucleotide element, moving in a 
5 '-3' direction, is identical to the preceding element in nucleotide sequence except that it 
deletes the 5 '-most nucleotide and adds a 3 '-most oligonucleotide." Therefore, adjacent 
oligonucleotides formed according to the method of Brennen will have significant similarity 
when aligned. In other words, because nine out of ten nucleotides of adjacent 1 Omers are 
similar, adjacent 1 Omers have 90% sequence identity when aligned, differing by only 10% 
(see ClustalW2 pairwise sequence alignment results attached hereto as Exhibit 2). 

Froehler, while teaching that oligomers (e.g. dimers - hexamers) are useful as 
synthons (i.e. structural unit within a unit) for producing longer oligomers, fails to teach that the 
synthons must not contain complementary dimers and must not undergo self pairing or hairpin 
formation. In addition, Froehler fails to teach oligomers on a solid support where each oligomer 
differs in sequence from its adjacent oligomer, when aligned to each other by at least 25% of the 
nucleotides, 
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Applicants submit that the combination of Fodor, Brennan, and Froehter fails to 
teach a method of producing oligonucleotides using multimer units, where the multimer units do 
not contain complementary dimers and do not undergo self pairing or hairpin formation, and 
where each capture oligonucleotide differs in sequence from its adjacent capture oligonucleotide, 
when aligned to each other by at least 25%. Further, this combination of references fails to teach 
a method where such capture oligonucleotides are attached to a solid support and hybridize to 
complementary oligonucleotide target sequences under uniform hybridization conditions across 
the array of oligonucleotides. 

Since the combination of the Fodor, Brennan, and Froehler fails to teach the 
claimed invention, the rejection of claims 89-97, 109, 111-112, and 148-153 based on these 
references is improper and should be withdrawn. 

The rejection of claims 89-94, 96-97, 109, 1 11-112, and 148-153 under 35 
U.S.C. § 103(a) for obviousness over U.S. Patent No. 5,527,681 to Holmes ("Holmes") in 
view of Brennan and Froehler is respectfully traversed. 

Holmes relates to methods, devices, and compositions for synthesis and use of 
diverse molecular sequences on a substrate. In particular, Holmes discloses the synthesis of 
an array of polymers in which individual monomers in a lead polymer are systematically 
substituted with monomers from one or more basic sets of monomers. On the substrate or a 
distal end of linker molecules, a functional group with a protective group is provided. The 
protective group may be removed upon exposure to a chemical reagent, radiation, electric 
fields, electric currents, or other activators to expose the functional group. Using 
photolithographic methods, the protective group is removed in first selected regions and the 
substrate is contacted with a first monomer which reacts with the functional group. 
Thereafter, second selected regions are deprotected and exposed to a second monomer which 
reacts with the exposed functional group. These steps are repeated until the substrate 
includes desired polymers of desired lengths. Monomers may include amino acids, 
nucleotides, pentoses, and hexoses. 

The PTO acknowledges that Holmes does not teach attaching multimer 
nuc leotides to the array surface where each multimer has a nucleotide sequence that differs 
from all other multimers by at least 2 nucleotides and where no two dimers in a multimer are 
complementary to each other. Holmes also fails to teach that the multimers would not result in 
self-pairing or hairpin formation. However, the PTO asserts that Brennan and Froehler teach 
these limitations. Applicants respectfully disagree for the same reasons as set forth above. 
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Accordingly, the rejection of claims 89-94, 96-97, 109, 1 1 1-112, and 148-153 
under 35 U.S.C. § 103(a) for obviousness over Holmes in view of Brennan and Froehler is 
improper and should be withdrawn. 

The rejection of claims 89 and 1 49-1 51 under the judicially-created doctrine 
of obviousness-type double patenting over claims 1 and 2 of U.S. Patent Application Serial 
No. 10/257,158, now U.S. Patent No, 7,455,965 ("'965 patent"), is respectfully traversed. 

The '965 patent relates to a method of designing a plurality of capture 
oliogonucleotide probes for use on a support, to which complementary oligonucleotide 
probes will hybridize. This method involves providing a first set of tetramers, forming a 
collection of multimer units from the chosen tetramers, and then removing multimer units to 
form a modified collection of multimer units. The modified collection of multimers are 
randomized, divided into first and second sub-collections, and arranged according to melting 
temperature. Multimers of the first sub-collection are then linked to multimers of the 
inverted second sub-collection to form a collection of double multimer units which is 
subsequently further manipulated to produce a modified collection of double multimer units. 
This is patentably distinct from the present invention, which claims a method of forming 
arrays of oligonucleotides on a solid support. The claimed invention of the present 
application requires providing a solid support having an array of positions, each position 
suitable for attachment of an oligonucleotide. Claim 89 of the present application further 
requires attaching linkers to the solid support surface, where the linkers are suitable for 
coupling oligonucleotides to the solid support at each array position, activating the selected 
array positions for attachment of multimer nucleotides, and attaching the selected multimer 
nucleotides to the activated array positions. In view of the great difference between the 
claims of the present application and the claims of the '965 patent, the double patenting 
rejection based on the '965 patent is improper and should be withdrawn. 
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In view of the all of the foregoing, applicants submit that this case is in 
condition for allowance and such allowance is earnestly solicited. 

Respectfully submitted. 



Date: January 9, 2009 /Michael L . Goldman/ 

Michael L. Goldman 
Registration No. 30,727 

NIXON PEABODY LLP 
1 100 Clinton Square 
Rochester, New York 14604-1 792 
Telephone: (585) 263-1304 
Facsimile: (585) 263-1600 
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sequence, n. 



SECOND EDITION 1989 



Csiikwsns) Also 4-6 sequens. [ad. late L. sequentia, f. sequent-em, pres. 
pple. of seqw to follow: see SEQUENT a. and -ENCE, Cf. OF. sequence (13th c. 
in Hatz.-Darm.), F. sequence, Sp. secuencia, Pg. sequencia, It. seguenza. 

Orig. introduced (perh. through OF.) in the eccl. Latin sense (7 below). In this use 
sequentia was a transl. of eccl. Gr. &Kokov8'ta, which denoted a neume or prolonged 
succession of notes sung on the last syllable of the Alleluia. When the Alleluia was 
adopted in the Western ritual, this neume was retained, but it became usual to sing it 
to a separate form of words, to which the name sequentia was transferred. 

In its primary use the word first appears late in the 16th c] 



I. Succession, following. 

1. a. The fact of following after or succeeding; the following of one thing 
after another in succession; an instance of this. 

1593 SHAKES. Rich. II, II. i. 199 For how art thou a King But by faire 
sequence and succession? 1605 BACON Adv. Learn. I. ii. §2 For as in 
Man, the ripenesse of strength of the bodie and minde commeth much 
about an age..; So in States, Armes and Learning.. haue a concurrence or 
nere sequence in times. 1644 BULWER Chirol 138 The ancient form of 
absolution.. may be also exhibited by one Hand laid in sequence of the 
other; or both conjoyned and held above the head. 01656 BP. Hall 
Serm. Ps. cviii. 34 Wks. 1808 V. 240 What should I instance in that, 
whereof. .the whole world is full: the inevitable sequences of sin and 
punishment? 1833 CHALMERS Const. Man (1835) II. II. i. 143 The 
constancy of nature's Sequences. 1843 GROVE Corr. Phys. Forces (1846) 
6 If. .we regard causation as invariable sequence, we can find no case in 
which a given antecedent is the only antecedent to a given sequent. 1843 
MILL Logic I. v. §6. 139 Instead of Coexistence and Sequence, we shall 
sometimes say, for greater particularity, Order in Place, and Order in 
Time. 1862 SPENCER First Princ. II. hi. §47 (1867) 163 Relations of which 
the terms are not reversible become recognized as sequences proper; 
while relations of which the terms occur indifferently in both directions, 
become recognized as co-existences. 1866 G. Macponai.D Ann. Q. 
Neighb. xvi. (1878) 330 Now I must report another occurrence in regular 
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sequence. 1884 [LAURIE] Metaph, Nova & Vet. 115 There are fixed in his 
associative memory certain sequences as always occurring. 

fb. in sequence of. in pursuance or consequence of. Obs. 

01648 Lp, HERBERT Hen. VIII (1649) 262 The Cardinall.. having read 
them, deliver'd immediatly the Great Seale; In sequence thereof, also 
submitting himself to the King. Ibid. 378 In sequence whereof, on the 
twelfth of March following.. the Bishop.. returned the Protestants this 
answer. Ibid. 394 France, where in sequence of a Protestation. .to attend 
the French King.. he resolved to march. 

c. in sequence: one after another. 

1575 Gascoigne Posies, Weeds (1907) I. 463 Davids salutacions to 
Berzabe wherein are three sonets in sequence, written uppon this 
occation. 1588 Shakes. Tit. A. rv. i. 37 Ti. Why lifts she vp her armes in 
sequence thus? Mar. I thinke she meanes that ther was more than one 
Confederate in the fact. 1638 R. Baker tr. Balzac's Lett. (vol. II.) 113 
Fortune hath robbed me of it, for feare I should.. have two pleasures in 
sequence. 1823 South KY Hist. Penins. War I. 20 The others were to be 
called upon in sequence. 1824 LANDOR Imag. Conv., Johnson & Home 
Tooke Wks. 1853 1. 160/2 You will wonder at finding both a hexameter 
and pentameter, and in sequence. 

2. a. Order of succession. 

1586 A, DAY Eng. Secretary II. (1595) 4 Whereof the first in sequence 
which 1 will deliuer vnto you.. shall be in the state coniecturall. 1607 
SHAKES. Timon V, i. 211 Tell Athens, in the sequence of degree, From high 
to low throughout. 01631 DONNE Lett. (1651) 60, 1 doubt.. not that I 
writing in my dungeon of Michim without dating, have made the 
Chronologie and sequence of my Letters perplexed to you. 1657 
SPARROW Bk. Com. Prayer (1661) 111 Wherein without any consideration 
of the sequence of time. .the holy Doctrine, Deeds and Miracles of our 
Lord are the chief matters of our meditations. 1833 C, A, BOWLES in 
Southey Corr. (1881) 277 Admiration, disappointment, and disgust has 
been, I think, the sequence of feeling with which I have read them. 1862 
STANLEY Jew. Ch. (1877} I. xix. 364 Works.. arranged in chronological 
sequence. 1867 W, W, .SMYTH Coal & Coal-mining 20 The annexed table 
exhibits the natural sequence where all the strata are developed. 1873 
Spencer Stud. Sociol. ii. 45 He asserts that there is a natural sequence 
among social actions. 1875 Fortnum Maiolica iii. 24 The next example, 
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two years later, in sequence of date. 

b. Gram. Chiefly in sequence of tenses, the manner in which the tense 
of a subordinate clause depends on that of the principal clause. Cf. 
CONSECUTION 2b. 

1848 J. T. White Xenophon's Anab. I. viii. §15 (1872) Notes 72 What is 
in Latin the sequence of tenses is in Greek the sequence of moods. 1891 
SONNENSCHEIN Plautus' Rudens 91 The sequence of tenses hie dico..qui 
adornaret utfaciat is Plautine. 1892 L. Kellner Hist. Outl. Eng. Syntax 
§371 Sequence of Tenses ('consecutio temporum'). Principal tenses 
depend on principal tenses; historical on historical, 

c. Biochem. The order of the constituent nucleotides in a nucleic acid 
molecule or of the amino-acids in a polypeptide or protein molecule. 

1959 Arch. Biochem. & Biophysics LXXXV. 290 The sequence of these 
trinucleotides was determined by digestion with semen monoesterase 
followed by snake venom diesterase with the resulting formation of a 
purine nucleoside, a purine nucletide (Pu), and a pyrimidine nucleotide 
(Py). 1965 Science 19 Mar. 1462/1 During protein synthesis, the amino 
acid sequence of the polypeptide chain is determined by the interaction of 
a messenger RNA with transfer RNA's specific for a given amino acid. 
1970 Biochem. Jrnl CXVIII. 831/1 The recent determination of partial 
sequences at the cohesive ends of DNA from bacteriophage A. .is an 
excellent example of the application of repair reactions with DNA 
polymerase.. to nucleotide sequence studies. 1977 Sci Amer. Dec. 55/1 
The complete nucleotide sequence of the DNA of a small bacterial virus, 
^Xi74, has been established. 

3. a. A continuous or connected series (of things). 
In 16th c. examples there is sometimes an allusion to the specific sense 4. 

1575 Gascoigne Posies, Flowers (1907) I. 85 Of such our patrone here, 
The viscont Mountacute, Hath many comely sequences, well sorted all in 
sute. Ibid., Weeds I. 463 In the beginning of the booke [he] wrote this 
sequence. 1589 Pappe w. Hatchet Eiij, I haue manie sequences of Saints. 
1605 BACON Adv. Learn. I. vii. §8. 35b, In this sequence of sixe Princes, 
we doe see the blessed effects of Learning in soueraigntie. 1616 I. T. 
A,B,C, ofArmes C4, A perfect File is a sequence of men standing one 
behinde another. 1656 BLOUNT Glossogr., Sequences, answering Verses, 
or Verses that answer one another sequentially; [1661 adds] things that 
follow one another in order. ai668 R. LASSELS Voy. Italy (1670) II. 183 



http://dictionary.oed.com/cgi/entry/50220257?query_type==word&queryword=sequence&... 12/22/2008 
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ClustalW2 



Page 1 of 2 



All Databases 



i Enter Text Here 



Heip 

Genera! Help 
Formats 
Gaps 
Matrix 
References 
Ciusta(W2 Help 
C!ustalW2 FAQ 
Jalview Heip 
Scores Table 
Alignment 
Guide Tree 
Colours 



ClustalW2 Results 



Number of sequences 
Alignment score 
Sequence format 
Sequence type 
JaiView 

Output file 
Alignment file 
Guide tree file 
Your input file 



jsults of search 
2 

39 

Pearson 
nt 



Start Jalview | 

clustaiw2-20090109-1561 5619. output 

c|usta!w2-20f^Q109 : 16515619,aln 
dustaiw2-20O9O1Q9-16515619 dnd 
ciu_sla iw2 r 2O29.0 1 09-1 65 1 561 S. : inj) ut 



SUBMIT ANOTHER JOB 



To save a result file right-click the file link in the above table and choose "Save Target As". 

If you cannot see the JaiView button, reload the page and check your browser settings to enable Java Apple 



Scores Table 



[ View Output File J 

3eqA Name Len(nt) SeqB Name Len(nt) Score 
1 Seql 10 2 Seq2 10 90 

PLEASE NOTE; Some scores may be missing from the above table if the alignment was done using muitiph 



[ View Output File ] 



Alignment 



( Show Colors ) [ View Alignment File J 

CLUSTAL 2.0.10 multiple sequence alignment 



Seql 

*3 ©cJhS 



ATTCTTGTTA- 10 
- TTCTTGTTAA 10 



********* 



PLEASE NOTE: Showing colors on large alignments is slow. 



http://www.ebi. ac.uk/Tools/es/cgi-bin/clustalw2/result.cgi ?tool=clustaIw2&jobid=clustalw2... 1/9/2009 



ClustalW2 



Page 2 of 2 



( Show Colors ] ( View Alignment File j 



Guide Tree 



Show as Phyiogram Tree ] [ Show Distances 



) [ View DND File ) 



(Seql : 0 . 05 , Seq2 : 0 . 05) ; 



Cladogram 



[ Show as Phyiogram Tree ] [ Show Distances ] [ View DND File ] 

Right-click on the above tree to see display options. 

Problems printing? Read how :. jo > grini a Phyiogram or Cladogram. 
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